HYDRAULICS	tg
In this method, the meter may either be held (i) at several equidistant
points in a number of equidistant verticals, the mean velocity being deduced
from these readings; (2) at six-tenths, or at mid-depth in a series of equidistant
verticals, the mean velocity in each of these verticals then being found by
applying a factor; (3) at the surface and bottom only, or at two-tenths and
eight-tenths of the depth in a series of verticals; (4) at the surface only.
While the first method gives the most accurate results in a steady stream,
the length of time necessary to obtain the many observations is a serious
drawback, and renders it unsuitable in a stream which is rising or falling.
Generally speaking, the velocity at -6 of the depth will give the mean
velocity in that vertical within 5 per cent, while the velocity at mid-depth
multiplied by -96 will give the mean velocity within about 3 per cent.
Method (3), in which the surface and bottom velocities are measured,
is only suitable for shallow streams. Experiments show that the results are
fairly accurate if the bed is smooth or gravelly, the depth from -4 to i-o ft.,
and the velocity from -5 to 1*5 ft. per second. For deeper streams the mean
of readings at -zh and -8k is in close agreement with the mean velocity in the
vertical, and this method is very often adopted for general stream gauging.
While usually inadvisable to use the surface velocity alone for com-
puting the discharge, it is sometimes impossible in times of flood to make
any other measurements. The meter should then be sufficiently submerged
to eliminate any disturbance of the surface. Except as affected by the
wind, the surface velocity multiplied by a constant which varies from about
•8$h in a shallow stream to -95^ in a deep stream gives the mean velocity
in a vertical with a fair degree of approximation.
Soundings.—Simultaneously  with   the   meter   observations,   soundings
should be made from which the cross-section of the stream may be obtained.
Float Measurements.—Floats may be divided into three classes:
(i) surface floats;   (2) sub-surface floats; (3) rod floats.
Surface Floats are liberated at a series of points across the stream at the
head of a long straight reach, whose length should be not less than about
200 ft., and the time occupied in covering a measured distance is noted.
The surface velocity in each of a number of vertical sections is obtained by
repeated observations, and the mean velocity in each vertical is then obtained
by multiplying the surface velocity by a factor varying from -85 to -95, de-
pending on the depth and condition of the channel. The stream sections
may be marked, in a channel of moderate width, by ropes hanging from a
bridge or temporary support and trailing in the stream. In a large river
this method is impracticable, and observations with the theodolite are neces-
sary to determine the path of the float.
The effect of the wind on the surface velocity renders this method of
measurement very unsatisfactory.
Sub-surface Floats consist of bodies having surfaces of large area, as
illustrated, for example, in fig. 12, attached to small surface floats for ease
of observation, the length of connection being adjusted so as to allow the
true float to remain at any given depth. The velocity of the float will then

